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Defore disocussing the immediate taske oi gelamolopy end the USSE selemie
gervice, we gheulé like briefly ite eharacterine thelr present atevus,

one af cne gurly accomplishmente in selemolopy and tie selsmie service
wag the discevery of a relationsnip emong vones oi hiph tectenic activity,
oro. enjc zones, ad esrlhiouake epleenters. Intensive deformation of the
eerth's erat, upthr.ste and subeideneces, occur In lhece zones; the speed of
this deformatien is measured in millimeters per ,ear or, rarely, in centis
meters ner year, Delormatlon of the earth's crust ls uniform in beth time
and gpaea, keplong ar apthrust slternste with rcglons of subsidence. This
process leado to elastle and plastic deformations, to Lhe budlding up of
elastlic otlresses, and finally =- beeause of the insurtieient plasticity with
respect to the bulld=up of stresses =~ to upheavals, ifrectures, and also dis=-
locetions ard Laults, which frequently take place alony surtace’ol seuarution
slready oresent In the earth's crust,

The definite presence ol crust delermstion due to inlernal forces has
been confivmed by tield pgeolopvical studies and its determination is a sine
aua non in seismiec and geophysical studies.

The distribution of certhruake centre versus depth began to ne compared
with tho crust's structural cnaracteristics observed on the surface upon
discovery of methods for determining the depth of an earthquake centrum,
These comocarisons resulted in the establishment of a relationship between
geonorphology, deep structural characteristics, and earthquake centra,

One can observe quite clear relatlonships between visible topography
and tectonie movements in deep-water basing, wiere tne relief has been
chenged very llttle by subsequent accumulation of sedimentary rocks. There
have been observed in such places opvositely-directed movements of the crust
at the continental sectlons and under the sea bobtom; moveover, it has been
established that earthauake centra are appurently connected with the boun=
dary where the dircetion of motion changes (upthrusts are replaced by sube

sidence)s A8 a result of these deformations, considerable stresses are
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built up whieh lead te dislecastion er ructure in seme parts of the crusts

The Crimea 16 a rood example of this tyre of precese. [igure 1 chewe the

peg itien ef earthouake eentraj this diagram indieates that there are guri'aces
eleng whieh the Crimean veninsula probebly everthrusi on the gubsiding bottem
of the Plack Sea (gee also igure 2).

This type of proeese also stands eut quite clearly for large atrwstures.
gure 3 shews uhe pesitien ef esrtnquake cenira In the Okholok e recion,
testifying te the vresence of @ deep tilted structural surfece which inter-
sects the esrth's sirface in the deep-water recesslon. Scdsmic observalions
show that everthrust af Lhe eentinent and subsidence el the bottem of the
iaclfie Geeen ie penerally observed in this case. The same holds true on
the opposite shore of the racifie fOcean; that is, in Anerica and in gome
otier places in Lne ocean (partieularly in the reglon of the Friendly Is=-
lands),

The most active selsmic wones in the USSE are concenlrated in the land
mags. 'These structures are more complex from the stondpoint of detecting
differential movemenus, snd Lectonie movements in them erc not alweys suf-
fieiently clear. In addition, such continentel structures are sometimes
complicnted by thick strata of loose sedimentary rocks, particularly in
#iddle Asia as concerns the USSE, [Lven in these regions, however, the re-
lationship between tectonic characteristics and the position of earthquake
centra cen usually be established beyong doubt, as cecent vorks by Soviet
geophysicists shows For esample, I. Ye. Gubln demonstrated very clearly the
relationship Letween the position of zones of Lracture of the esrth's crust
and overthrusts, on the one hend, sn¢ places where the heaviest earthouskes

had occured in Tadzhik $3k, on the others

The existing seismic regional division of the UYSR was drawn up from
date based upon the auelitetive scale of earthquake intensity, and also

from descriptive statisticsl material on earthouakes which had occurred in

-3-

GONFIDENTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120009-9




Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120009-9

CONFIDENTI1

& eertain region, with eenslderation fer lhe gecleogical strueture of the
region, Fut in thie divisien there wse nel, ner could there be under the
fermer status of the seismie serviee, a coemplete relationship between the
aeismic Zones and the teectenic enarscterislics ol the erust structure, The
reglanal seiemie atations wnieh were erganized in the 1920's eand 1930's for
seiemic regional divisien of the 1sSK eould charscterize the sclsmle regiens
only reughly becsuse of thelr small number.

Ag ler earthqualke~-preef censtruetion, for wileh the seiamlie scrvice must
provide besic data on tyves of ground mevementis in streng earthauekes, it
hee been condueled until new en the basls el visual date on ine destructive
cengequences ol earthauakes. However, this eate is not suiiiecient quelitatively
te ensrueterire svound vibratien In on earthouake. Destruction in earth=
nuukig 18 celermined net only by amplitude but also by period of vibration,
ancd this can be established only by accurute records of heavy earthouakes,

soviet selsmoloplats are now confronted with the problem ol developing
methods lor rorecasting esrthquakes., These methods cen hardly have univer=-
sal applicetion. Most vrobably, they must be related to definite structural
chioracteristics of tne crust and churscteristies of the carthquake process
in & pgiven locality. In connection with this, the possibility of using dit-
ferent signs rreceding earthquakes in ceriain regions csnnot be excluded.

The failures ol past forccests i8 explained not only by the atsence of serious
work in this field bub alse by the fact that the effects preceding carthe
quakes were not compared wilth the tanpltle teetonie characteristics of the
crust structure and with processes connected with the emergence oif earth-
auakes. For example, where there were seversl blocks of the ecarth's crust
isolated by surtsces af sersrotion snd undergoing deformation in different
directions, the silgne preceding earthquakes were not relsted to the actual
structure and thus were olten misinterpreted. Therefore, it i1y dlmportant to
know the tectonle and seismie¢ characteristics of each surtace of separation
in the earth's crust, of each mountain rence situsted in a seismically-sctive
region,
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In the development eof methods fer ferecasting earthquakes, we must take
inte consideration the slewly pregreseing deformatien process, w..ich, while
net unirerm, ueually proeeeds in one direction in a given geelozicel time.
Cleritication of thie process w1l ;gf%ub ue te eatablish the degree of
preparelion for an cartiquake or seiemic danger ol & eertaln tectenic struc=
ture.

fne ol the nreposed ressens for certhauskes, covecially fer deep earthe
auakes (for centra down to 700 lm), are pnesc econversions ol metter from
nne statle to aneticer, whleh may take vlace under echenges of pressure and
temeerature 1n Lne carth'e dewthss Lhere ule Lorces wileh proveke cartii=
oueked, Hometimes tiese may ve ingl nifleant forees in thengel.es, a "hammer
blow" == [or exemple, chanyes in baremetrie uressure, sediment sccumulation,
ete == and glso varistlens in tihe earthinuske-gencrating forces iliemselves,
ror timely dection of all these phenomens Ly phyuical and geophysical melhods,
once sgain Lt 1s necessary Lo know Lne lLichavior and seismie charucteristic
of ench active tectonie sirueture,

Thus the selsmic service of the USHH must make available the seismic
characteriglies of each active tectonic strueture, euech fraclure ol the
earth's crust, in order to solve the prol:lems tacing it. While previously
we could determine the position of an earthouake centrum with & maximum
aceuracy of 10-20 km, this figure should now be reduced to 2-5 kme. The num=-
ber of seismic stations must be increased considersbly., ‘These slations
should be gituated mainly in selsmically~active reglons snd eanuipped Loth
with low=gensitive eyulpment for recording pground vibretions in destructive
and heavy earthquakes (necessary for purposes of carthguake-proof construction)
and highly=-sensitive eoulpment for detalled study of the seigmic character=-
istids of each active structure, A considersble number of seismic stations
sitnated neaf epicentral zones would permit more accurate determinations of

the position of epicenters, depth of centra, and - what is especially im=
-5 .
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portant « the eenfiguration of the centra anu the type of forces acting in
the ecentrum st the Lime of the eartiouake., After methods ol Torecasting
gartiiouakes are devised, speciul conlinuous obuervetions al steiiens will be
the baala for timely forecanting ol earthouakea.

We should keep in mind tknt ne matter how succesafully the locations for
new selsmic stations ave choden, the nced for relacatlng tnem way arlae dure
ing Lhelr work, In eddition, Lhe seismie obscrvations miust be conducted in
uniapulated areas, ALl this renuires the cevelopment of automatie selsmic
stations ror prolenged eperation (similsr metcorol- plcal statlons have been
developed and are now Lln operatlien). Sueh stations would cut down expenses
for eonsiruction of the station buildings and would require fewer personnel.

The time serviee must te improved eonsiderably in tiic nesr future in
order tn increase the wceuracy of the obgervalionsl results of selamic
gtations, The errer in determining the time ol errival ol selsmic waves
mugt be reduced Lo 0.1=0,2 seeonds, wiwch will make Lt possible to determine
the position of the centra wilh on aec.racy of 1=2 k. Mor tnis purpose,
the selsmic stalions must Le eauipped with antematic devices tor checking
the time alony with gnod contuet clocks, In additien to the travel time of
seismie waves the obaervatlons of modern seismle stations should make Lt
possible to detcr&ine tne type of pround vibrations during esrthouakes and
the directinn of the waves arriving at the station., Metlhods of nrocessing
observations based on the dynamic theory of elsstlcity must be devised in
order 10 use this data to stndy the earthquake process, direclion of forces
acting in the centrum, and structure of the earth's crust, This trend has
started Lo develop at the present time énd promises many interesting results,

As 1t continues to grow, the selsmic service must Lecome more and more
operational; this will reouire not only a peneral intensification of work in
selsmology, bubt slso the ereation of reglonal seismic services in the re-

publiss. Centers of seismiec studies in the republics should be geophysicel
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institutes or sectors in repwblie acadenies of telences or in affiliates of
the fesdemy of 3elences USSF, and slse central republic seismic statiens,
which will process and zeneralize the observations of ststions under tneir
Jurisdietion and make studies on we seisnic eondltinng of active tectenie
gtruetires, on detalled selemie reglenal division, on ferecasting earthauakes,
and on tie strueture of ine earth's erust,

These erc the lmmediate problems of tue Seviet scismic service, arising
from the needa of tue economys By aolving luese proeblems, the seismic
serviee of i e U3SH will render eubstantisl assistance in ile econnmic

utdlization and further development of the economy of many repions,
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